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Abstract

In this thesis we attempt to study the stability of mathematical
models of diabetes type one, mathematical models is a systems of
differential equations. They consists of three differential equations with or
without time delay.

Delay effect often exist in the glucose-insulin regulatory system, for
example, the insulin secretion stimulated by elevated glucose
concentration level and hepatic glucose production. Therefore the delay
need to be taken into account when modeling the system.

The stability criterions like (Routh-Array,Hwritz riterion,Contained
Fraction, Fixed Point, Lyapuov) are applied to the differtional models,
and we use Pade approximation to study the stability of the mathematical
models with time delay because the usually criterion cannot be used with
the time delay models. The first model is not stable with and without time
delay, the second, third are stable in one point and not stable in the other
equilibrium points which make them not stable.

A new mathematical model with two differential equations, using a
stability criterion has been investigated. The result shows that the under
investigation model is stable for both cases time delay and without time
delay.

In this thesis, we attempt to construct a new method to study the
stability of the mathematical models which depended on Continued
Fraction, this method can be used with linear and nonlinear system.

We investigated the instruct growth of the population of Ninveah by
using MATLAB Program, version 2013, is exponentially.

The relation between blood sugar and insulin are founded by using
SPSS Program version 21, this relation is linear regression.

We investigated the type of the distribution of our set data by using
MINTAB Program version 2013, these data are normally distributed.



Diabetes is a disease which can effects any human. This disease is
usually of two types; the first is called type one which mainly hurts children
and young people and usually its treated by insulin injection, the second

type is called type two which hurts the older people and its treated by drugs.
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